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(54) Shield case and circuit board assembly

(57) The invention provides a shield case adapted to
readily incorporate a component mounting board. The
shield case 200 adapted to contain the component
mounting board 300 includes an upper case 200a and a
lower case 200b to be combined with the upper case
200. When the two cases are combined, projections 221
a of the upper case 200a abut on an upper surface of the
board 300, and lower ends 223a of a pair of side walls

220a of the upper case 200a abut on respective end sur-
faces of the board 300. When the two cases are com-
bined, lower edges 223b of side walls 220b of the lower
case 200 abut on a lower surface of the board 300, and
rear edges 224b of the side walls 220b abut on a rear
surface of the board 300, and front edge parts 232b of a
front wall 230b of the lower case 200 abut on a front
surface of the board 300.
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Description

[0001] The present invention relates to shield cases
used for connectors or other devices applied with elec-
tromagnetic Interference (EMI) preventive measures and
further relates to circuit board assemblies having such
shield cases.
[0002] Among conventional circuit board assemblies
of this type, some are known to prevent electronic com-
ponents and a conductive line on a component mounting
board from coming into contact with a shield case so as
not to bring about a short-circuited state. Japanese Un-
examined Patent Publication No. 2005-99506 discloses
an assembly with a holding member of insulating material
to hold the component mounting board in suspension
inside a shield case. Japanese Unexamined Utility Model
Publication No. 02-120783 discloses another assembly
with a plurality of pedestals in a shield case to hold a
component mounting board in suspension.
[0003] However, the former assembly requires space
for containing the holding member in the shield case,
causing a problem of upsized assembly. Another prob-
lem is increase in costs due to increase of components
in number by the holding member.
[0004] These problems may be solved in the latter as-
sembly since a component mounting board is held by the
plurality of pedestals provided in upper and lower cases
of the shield case.
[0005] Although the pedestals can fix in position an
upper surface, a lower surface, both side surfaces and
a front surface of the component mounting board, they
cannot fix a rear surface in position. The pedestals thus
let the component mounting board move toward the rear
end side until the component mounting board is screwed
to the lower case. If the component mounting board
moves, the upper case and the lower case cannot be
combined properly. That is, the latter known assembly
has a problem of difficulty in incorporating the component
mounting board into the shield case.
[0006] The present invention has been devised in light
of the above-described situation. An embodiment of the
invention provides a shield case and a circuit board as-
sembly adapted to readily incorporate a component
mounting board therein.
[0007] The present invention provides a solution to the
aforementioned problems. Particularly, a shield case of
the invention includes a first case and a second case
combinable with the first case. The first and second cases
are provided with a plurality of abutting parts. The abut-
ting parts are abuttable on all respective surfaces of the
component mounting board and adapted for holding the
component mounting board in suspension in a state
where the first and second cases are combined.
[0008] In the above shield case, simply combining the
first and second cases allows the abutting parts to abut
on all the surfaces of the component mounting board and
positionally hold the component mounting board in sus-
pension. The invention is thus advantageous in that the

component mounting board can be easily incorporated
into the first and second cases. Moreover, the first and
second cases do not require an additional component
for holding the component mounting board in suspen-
sion, leading to reduction in height and in the number of
components. In summary, the shield case according to
the present invention is advantageously easy in the in-
corporation of the component mounting board and has
a reduced number of components, contributing to re-
duced costs.
[0009] If the component mounting board has a first sur-
face, a second surface in opposed relation to the first
surface, third and fourth surfaces being end surfaces at
ends in a first direction, the first direction being parallel
to the first surface, and fifth and sixth surfaces being end
surfaces at ends in a second direction, the second direc-
tion being parallel to the first surface and intersecting the
first direction, it is preferable that the abutting parts in-
clude a first abutting part, being provided at the first case
and abuttable on the first surface of the component
mounting board; a second abutting part, being provided
at the second case and abuttable on the second surface
of the component mounting board; third and fourth abut-
ting parts, being provided at the first case and abuttable
on the third surface and the fourth surface, respectively,
of the component mounting board; and fifth and sixth
abutting parts, being provided at the second case and
abuttable on the fifth surface and the sixth surface, re-
spectively.
[0010] In this case, the second surface of the compo-
nent mounting board is brought into abutment with the
second abutting part of the second case, and the fifth
and sixth surfaces of the component mounting board are
brought into abutment with the fifth and sixth abutting
parts of the second case. The component mounting
board is thus attached to the second case, so that the
second surface, fifth and sixth surfaces of the component
mounting board are fixed in position. When combining
the first case with the second case housing the compo-
nent mounting board, the first abutting part of the first
case abuts on the first surface of the component mount-
ing board, and the third and fourth abutting parts of the
first case abut on the third and fourth surfaces of the
component mounting board, respectively. As a result, all
the six surfaces of the component mounting board are
fixed in position, and the component mounting board is
held in suspension inside the combined first and second
cases. This is how the fifth and sixth abutting parts of the
second case fix the fifth and sixth surfaces of the com-
ponent mounting board in position, while restricting the
movement in the second direction of the component
mounting board. Therefore, this aspect of the invention
can restrain the component mounting board from moving
in the second direction when combining the first case and
the second case with the component mounting board at-
tached thereto, making the combining work easier. Even
in a case where the component mounting board is first
attached to the first case prior to attachment to the second
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case, a similar effect will be exerted because the third
and fourth abutting parts can restrict the component
mounting board from moving in the first direction.
[0011] The second case substantially of a box shape
may include a peripheral wall, the peripheral wall being
provided with substantially rectangular first and second
notch parts in opposed positions for receiving end por-
tions in the first direction of the component mounting
board. The second abutting part may be lower edges of
the first and second notch parts of the peripheral wall
and, when the first and second notch parts receive the
end portions of the component mounting board, the lower
edges are abuttable on the second surface of the end
portions of the component mounting board. The fifth and
sixth abutting parts may be outer edges of the first and
second notch parts of the peripheral wall and, when the
first and second notch parts receive the end portions of
the component mounting board, the outer edges are
abuttable on the fifth and sixth surfaces of the component
mounting board.
[0012] In this case, simply by inserting the end portions
of the component mounting board into the first and sec-
ond notched parts of the second case, the second surface
of the end portions of the component mounting board are
brought into abutment with the second abutting part of
the second case, and at the same time, the fifth and sixth
surfaces of the component mounting board are brought
into abutment with the fifth and sixth abutting parts of the
second case, respectively. That is, simply by inserting
the end portions of the compound mounting board into
the first and second notched parts of the second case,
the fifth and sixth abutting parts fix the fifth and sixth sur-
faces of the component mounting board in position, re-
stricting the movement in the second direction of the com-
ponent mounting board. Consequently, this aspect of the
invention eases work for combining the first case and the
second case with the component mounting board at-
tached thereto.
[0013] Moreover, a height position of the second abut-
ting part can be varied by varying the depths of the first
and second notched parts. Thus, if the first and second
surfaces of the component mounting board are used as
electronic component mounting surfaces, easy modifica-
tion can be made in design such that no electronic com-
ponent on the second surface comes into contact with
the second case, by designing the notched parts of small-
er depths so as to raise the height position of the second
abutting part.
[0014] The first case substantially of a U shape in
cross-sectional view may be disposed over the second
case and has first and second side walls for covering the
first and second notch parts of the second case. In this
case, the first and second side walls may be the third and
fourth abutting parts, respectively, the third and fourth
abutting parts being adapted to cover the first and second
notch parts, respectively, and abuttable on the third and
fourth surfaces, respectively, of the component mounting
board in a state where the first and second side walls

cover the first and second notch parts. The first abutting
part may be a pair of projections each provided in the
first and second side walls, respectively, and the projec-
tions being abuttable on respective ends of the first sur-
face of the component mounting board in a state where
the first case is disposed over the second case.
[0015] In this case, by placing the first case over the
second case with the component mounting board at-
tached thereto, the third and fourth abutting parts cover
the first and second notched parts and abut on the third
and fourth surfaces of the component mounting board,
respectively, and at the same time, the first abutting part
abuts on the ends of the first surface of the component
mounting board. In this manner, the first surface and the
third and fourth surfaces, perpendicular to the first sur-
face, of the component mounting board can be fixed in
position simply by placing the first case over the second
case, making it easier to incorporate the component
mounting board into the first and second cases. Even in
a case where the component mounting board is attached
to the first case prior to attachment to the second case,
a similar effect will be exerted because the third and
fourth abutting parts can restrict the movement in the first
direction of the component mounting board.
[0016] In a case where at least one of the surfaces of
the component mounting board is provided with a ground
line, at least one of the abutting parts is contactable with
the ground line while abutting on the at least one surface.
[0017] In this case, simply by incorporating the com-
ponent mounting board into the first and second cases
and bringing the at least one of the abutting parts into
abutment with the one surface of the component mount-
ing board, the ground line of the component mounting
board is connected to the first and second cases. Ac-
cordingly, this aspect of the invention can obviate the
need for wiring work to connect the ground line of the
component mounting board to the first and second cases,
contributing to reduced cost.
[0018] In a case where the second surface of the com-
ponent mounting board is provided with a ground line,
the second abutting part may be contactable with the
ground line while abutting on the second surface. This
aspect of the invention also contributes to reduced cost
because the wiring work for connecting the ground line
of the component mounting board to the first and second
cases can be omitted.
[0019] Only the second case may be made of a metal
plate. Obviously, both the first and second cases may be
made of metal plates. In either of these cases, the case/
cases can be easily created by press-molding the metal
plate/plates. Accordingly, cost reduction can be pursued
in this respect as well.
[0020] In a case where at least one of the first and
second surfaces of the component mounting board is
provided with an external connection component, at least
one of the first and second cases may have an opening
for exposing the external connection component there-
from. In this case, at least one of the first and second
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cases may have a contact part contactable with a shield
part of the external connection part in a state where the
first and second cases contain the component mounting
board. In this case, simply containing the component
mounting board in the first and second cases allows the
contact part to be connected to the shield part of the
external connection component. Accordingly, this aspect
of the invention brings about a further merit in reducing
costs because wiring work for connecting the shield part
of the external connection part and the first and second
cases can be omitted.
[0021] If at least one of the first and second cases is
made of a metal plate, the contact part may preferably
be a cut piece formed by cutting and bending a portion
of the metal plate. In this case, the case/cases and the
contact part can be created easily by press-molding the
metal plate. Accordingly, lower cost can be achieved in
this respect as well.
[0022] If the component mounting board is connecta-
ble with a cable, at least one of the first and second cases
may includes a lead-out hole for leading the cable out-
side, and a connection part. The connection part may
surround the lead-out hole and may be contactable with
a ground conductor of the cable in a state where the first
and second cases contain the component mounting
board. In this case, simply placing the component mount-
ing board inside the first and second cases allows the
connection part to be connected to the ground conductor
of the cable. This aspect of the invention accordingly pro-
duce an advantageous effect in reducing costs because
the wiring work for connecting the ground conductor of
the cable to the first and second cases can be omitted.
Moreover, the claimed shield case has an improved
shield property because the first and second cases are
connected to a ground of electronic equipment through
the ground conductor of the cable.
[0023] If at least one of the first and second cases is
made of a metal plate, the connection part may preferably
be a cut piece formed by cutting and bending a portion
of the metal plate. In this case, the case and the connec-
tion part can be created easily by press-molding the metal
plate. Cost reduction can be achieved in this respect as
well.
[0024] A circuit board assembly of the present inven-
tion includes the above-described shield case and the
component mounting board to be contained in the shield
case.
[0025] Preferably, the circuit board assembly further
includes first and second plastic cases for containing the
shield case. Such circuit board assembly has an im-
proved visual quality because the first and second plastic
cases can cover solder, conductive tape, etc. provided
in clearances of the shield case as EMI preventive meas-
ures.
The invention will now be described by way of example
only with reference to the drawings, in which:

Fig. 1(a) is a schematic perspective view of a circuit

board assembly according to an embodiment of the
present invention, and Fig. 1(b) is a schematic per-
spective view of the same assembly with its upper
plastic case removed;
Fig. 2 schematically illustrates the same assembly
with its upper and lower plastic cases removed, Fig.
2(a) being a perspective view, and Fig. 2(b) being
an A-A cross-sectional view;
Fig. 3 illustrates a lower shield case of the same as-
sembly with a component mounting board and a ca-
ble attached, Fig. 3(a) being a perspective view when
seen from one side, and Fig. 3(b) being a perspective
view when seen from the other side;
Fig. 4 is a schematic perspective view of the lower
shield case of the same assembly; and
Fig. 5 is a schematic perspective view exemplifying
a design modification of the shield case of the
present invention.

[0026] In the description which follows, relative spatial
terms such as "upper", "lower", "downward", "front",
"rear", etc., are used for the convenience of the skilled
reader and refer to the orientation of the shield case or
the circuit board assembly, and their constituent parts as
depicted in the drawings. No limitation is intended by use
of these terms, either in use of the invention, during its
manufacture, shipment, custody, or sale, or during as-
sembly of its constituent parts or when incorporated into
or combined with other apparatus.
[0027] Hereinafter, a shield case according to an em-
bodiment of the present invention is described with ref-
erence to Figs. 1 to 4.
[0028] A circuit board assembly as illustrated in Figs.
1 and 2 is a connector socket applied with electromag-
netic interference (EMI) preventive measures, for use
with a multicore cable (aggregated cable) 10 capable of
transmitting high-speed signals. The circuit board as-
sembly includes upper and lower plastic cases 100a,
100b to be combined with each other, a shield case 200
to be contained in the combined upper and lower plastic
cases 100a, 100b, and a component mounting board 300
to be held in suspension inside the shield case 200.
These elements of the circuit board assembly are de-
scribed in detail below, but we will first describe the mul-
ticore cable 10.
[0029] The multicore cable 10, as shown in Figs. 3(a)
and 3(b), consists of a plurality of types of cables 11, a
ground conductor 12 covering these cables 11, and an
outer insulator 13 covering the ground conductor 12. The
multicore cable 10 is processed such that the outer in-
sulator 13 is cut at one end (basal end) to expose the
ground conductor 12, and that the exposed ground con-
ductor 12 is cut at one end to expose the plurality of cables
11. The exposed cables 11 are bundled by an insulating
resin member 400, details of which will be described later.
[0030] As shown in Fig. 2(b), Figs. 3(a) and 3(b), the
component mounting board 300 is a known print circuit
board substantially of a rectangular shape. The board
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300 has an upper surface 301 (first surface), a lower sur-
face 302 (second surface) on the opposite side of the
upper surface 301, and four surfaces perpendicular to
the upper surface, namely, a first side surface 303 (third
surface) at an end of the board 300, a second side surface
304 (fourth surface) at the other end of the board 300, a
front surface 305 (fifth surface), and a rear surface 306
(sixth surface).
[0031] A plurality of types of electronic components is
mounted on the upper surface 301 of the component
mounting board 300. Among the electronic components,
a receptacle 310 (external connection component) for
connection with a plug (not shown) is mounted centrally
at a front end of the upper surface 301 of the component
mounting board 300. At a rear end of the upper surface
301 of the component mounting board 300, there is
formed a plurality of conductive lines (not shown), to
which cable lines of the cables 11 of the multicore cable
10 are connected by soldering. A width direction α of the
component mounting board 300 corresponds to a first
direction recited in the claims, and a length direction β
corresponds to a second direction recited in the claims.
[0032] The receptacle 310 has a cylindrical shell 311
(shield part) made of conductive metal. The shell 311
accomodates power source pins and signal pins, not
shown, which are connected to power source lines and
signal lines provided on the upper surface 301 of the
component mounting board 300. The shell 311 is con-
nected to a ground line 320 formed on the component
mounting board 300.
[0033] The ground line 320 is formed at an end of the
lower surface 302 of the component mounting board 300,
as shown in Fig. 2(b). The ground line 320 in Fig. 2(b) is
depicted with its size magnified for the purpose of illus-
tration.
[0034] The shield case 200 has an upper case 200a
(first case), and a lower case 200b (second case) over
which the upper case 200a is put, as shown in Figs. 2(a)
and 2(b).
[0035] The lower case 200b is a substantially rectan-
gular box-like body as shown in Figs. 3(a), 3(b) and 4,
formed by press-molding a conductive metal plate.
[0036] The lower case 200b has a substantially rec-
tangular bottom plate 210b, a pair of side walls 220b, a
front wall 230b, a rear wall 240b, and a lower connection
piece 250b. The pair of side walls 220b, the front wall
230b and the rear wall 240b correspond to the peripheral
wall recited in the claims.
[0037] Each of the side walls 220b is a plate that con-
tinues to each edge of the bottom plate 210b and is bent
substantially perpendicularly to the bottom plate 210b.
Each of the side walls 220b has a substantially rectan-
gular notch part 221b toward its front end. Toward the
rear end of each side wall 220b, there is a locking pro-
jection 222b projecting outward. In the drawings, refer-
ence numeral 223b refers to a lower edge of the notch
part 221b, and 224b refers to a rear edge (one of the
outer edges) of the notch part 221b.

[0038] The length of the notch parts 221b is slightly
larger than the length in the direction β of the component
mounting board 300. The notch parts 221b can accord-
ingly receive end portions in the width direction α of the
component mounting board 300.
[0039] Each of the lower edges 223b has a ridge 223b1
protruded inward at its center. The lower edges 223b and
the ridges 223b1 abut on ends of the lower surface 302
of the component mounting board 300 inserted in the
notch parts 221b. That is, the lower edges 223b corre-
spond to a second abutting part recited in the claims. In
the abutted state on the end portion of the lower surface
302 of the component mounting board 300, the lower
edges 223b and the ridges 223b1 are brought into contact
with the ground line 320. As a result, the lower case 200b
is electrically connected to the ground line 320 of the
component mounting board 300.
[0040] The rear edges 224b abut on respective outer
ends of the rear surface 306 of the component mounting
board 300 inserted into the notch parts 221b. That is, the
rear edges 224b correspond to a sixth abutting part re-
cited in the claims.
[0041] The front wall 230b is a substantially rectangu-
lar plate that continues to the front edge of the bottom
plate 210b and is bent substantially perpendicularly to
the bottom plate 210b. At a center of the front wall 230b,
there is provided a substantially rectangular opening
231b for exposing the receptacle 310 externally.
[0042] Moreover, outer ends of the front wall 230b form
front edge parts 232b (the other one of outer edges) of
the pair of notch parts 221b of the side walls 220b. These
front edge parts 232b abut on respective outer ends of
the front surface 305 of the component mounting board
300 inserted into the notch parts 221b. That is, the front
edge parts 232b correspond to a fifth abutting part recited
in the claims.
[0043] The rear wall 240b is a substantially rectangular
plate that continues to a rear edge of the bottom plate
210b and is bent substantially perpendicular to the bot-
tom plate 210b. The lower connection piece 250b divides
the rear wall 240b into two sections. The space between
these sections forms a part of a lead-out hole 260 to lead
the multicore cable 10 outside the shield case 200.
[0044] The lower connection piece 250b is a plate-like
body formed by cutting a central part of the rear wall 240b
and bending this central part outward. This lower con-
nection piece 250b has a base part inclined outward and
a circular arc-shaped front part continuing to the base
part. The ground conductor 12 of the multicore cable 10
is placed on the front part of the lower connection piece
250b for electrical connection. The lower case 200b is
thus electrically connected to the ground conductor 12
of the multicore cable 10, i.e., connected to a ground of
electronic equipment not shown through the multicore
cable 10. The insulating resin member 400 is placed at
a rear end of the bottom plate 210b. The resin member
400 bundles the cables 11 connected to the component
mounting board 300 in the state where the ends of the
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component mounting board 300 are inserted into the
notch parts 221b.
[0045] The upper case 200a is a box-like body having
a U shape in cross-sectional view as shown in Figs. 2(a)
and 2(b), formed by press-molding a conductive metal
plate.
[0046] The upper case 200a has a top plate 210a, a
pair of side walls 220a (first and second side walls), a
rear wall 230a, and an upper connection piece 240a.
[0047] The width of the top plate 210a is made slightly
larger than the width of the bottom plate 210b of the lower
case 200b.
[0048] Each of the side walls 220a is a substantially
rectangular plate body that continues to each edge of the
top plate 210a and is bent substantially perpendicularly
to the top plate 210a. The side walls 220a each have two
projections 221a in a spaced relationship toward its front
end. A locking hole 222a is formed toward the rear end
of each side wall 220a.
[0049] The locking holes 222a are shaped to fittingly
receive the locking projections 222b of the lower case
200b. This allows the upper case 200a to be locked while
covering the lower case 200b.
[0050] When the upper case 200a is placed over the
lower case 200b, the projections 221a abut on ends of
the upper surface 301 of the component mounting board
300. That is, the projections 221a correspond to a first
abutting part recited in the claims. Lower surfaces of the
projections 221a of the side walls 220a are spaced apart
from the top plate 210a by such a distance that the top
plate 210a does not contact any of the electronic com-
ponents on the component mounting board 300 in a state
where the projections 221a abut on the ends of the upper
surface 301 of the component mounting board 300.
[0051] Moreover, a distance between inner surfaces
of the pair of side walls 220a is set to be substantially the
same as a distance between outer surfaces of the paired
side walls 220b of the lower case 200b, and the same
as a distance between the first and second side surfaces
303, 304 of the component mounting board 300. Because
of such configuration, when the upper case 200a is
placed over the lower case 200b as shown in Fig. 2(b),
the side walls 220a extend along the outer surfaces of
the side walls 220b of the lower case 200b, and the notch
parts 221b of the side walls 220b are covered by portions
of side walls 220a. The lower ends 223a of these portions
are abuttable on the first and second side surfaces 303,
304 of the component mounting board 300. That is, the
lower ends 223a of the side walls 220a correspond to
third and fourth abutting parts recited in the claims.
[0052] The rear wall 230a is a substantially rectangular
plate that continues to a rear edge of the top plate 210a
and is bent substantially perpendicular to the top plate
210a. The upper connection piece 240a divides the rear
wall 230a into two sections. The space between these
sections forms the remaining part of the lead-out hole
260 to lead the multicore cable 10 outside the shield case
200.

[0053] The upper connection piece 240a is a plate-like
body formed by cutting a central part of the rear wall 230a
and bending this central part outward. This upper con-
nection piece 240a has a base part inclined outward and
a circular arc-shaped front part continuing to this base
part. The combination of this front part and the front part
of the lower connection piece 250b forms a substantially
circular shape. The ground conductor 12 of the multicore
cable 10 contacts on the front part of the upper connec-
tion piece 240a for electrical connection. The upper case
200a is thus electrically connected to the ground conduc-
tor 12 of the multicore cable 10, i.e., connected to the
ground of the electronic equipment through the multicore
cable 10.
[0054] The upper connection piece 240a and the lower
connection piece 250b connected to the ground conduc-
tor 12 of the multicore cable 10 are covered with a bush
500.
[0055] The upper plastic case 100a and the lower plas-
tic case 100b are substantially rectangular box-like bod-
ies as shown in Fig. 1, formed by injection-molding insu-
lative resin.
[0056] The lower plastic case 100b has a substantially
rectangular concave housing 110b inside its peripheral
wall, a rectangular concave mount 120b provided in the
rear of the concave housing 110b, an opening 130b
formed in a front face of the peripheral wall and in com-
munication with the concave housing 110b, and a lead-
out hole 140b formed in a back face of the peripheral wall
and in communication with the concave mount 120b.
[0057] The concave housing 110b fittingly receives a
lower portion of the shield case 200. When the upper
plastic case 100a and the lower plastic case 100b are
combined, the opening 130b communicates with an
opening 130a of the upper plastic case 100a to form a
hole of substantially the same shape as that of the open-
ing 231b of the shield case 200. That is, the opening 130b
and the opening 130a in combination serve as a hole for
externally exposing the receptacle 310 mounted on the
upper surface 301 of the component mounting board 300.
[0058] The concave mount 120b fittingly receives a
lower portion of a rectangular flat plate of the bush 500.
When the upper plastic case 100a and the lower plastic
case 100b are combined, the lead-out hole 140b com-
municates with a lead-out hole (not shown) of the upper
plastic case 100a to form a substantially circular hole.
The hole is used to lead the cable 10 outside the upper
and lower plastic cases 100a, 100b.
[0059] The upper plastic case 100a has substantially
the same, up side down, configuration as the lower plastic
case 100b. As such, no further details of the upper plastic
case 100a will be given.
[0060] The circuit board assembly as described above
is assembled in the following steps. First, cable cores of
the plurality of types of cables 11 of the multicore cable
10 as bundled by the insulating resin member 400 are
connected to the respective conductive lines of the com-
ponent mounting board 300 by soldering.
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[0061] Thereafter, the ends in the width direction α of
the component mounting board 300 are inserted into the
respective notch parts 221b of the lower case 200b, while
the insulating resin member 400 is set on the rear end
of the bottom plate 210b of the lower case 200b. At this
time, the ground conductor 12 of the multicore cable 10
is placed on the lower connection piece 250b of the lower
case 200b.
[0062] After inserting the component mounting board
300 into lower case 200b in the above manner, as shown
in Fig. 3(b), the widthwise (α) end portions of the lower
surface 302 are placed on the respective lower edges
223b and ridges 223b1 of the paired side walls 220b of
the lower case 200b, the widthwise (α) ends of the rear
surface 306 abut on the respective rear edges 224b of
the side walls 220b, and the widthwise (α) ends of the
front surface 305 abut on the respective front edge parts
232b at outer ends of the front wall 230b of the lower
case 200b. As a result, the lower surface 302, the front
surface 305 and the rear surface 306 of the component
mounting board 300 are fixed in position by the lower
edges 223b, the front edge parts 232b and the rear edges
224b, so that the component mounting board 300 is re-
strained from moving in the length direction β.
[0063] At this time, the ground line 320 of the compo-
nent mounting board 300 comes into contact with the
lower edge 223b and the ridge 223b1. This contact brings
the lower case 200b into electrical connection with the
ground line 320 of the component mounting board 300.
[0064] Thereafter, the upper case 200a is disposed
over the lower case 200b. Thereby, the paired side walls
220a of the upper case 200a abut on the respective outer
surfaces of the paired side walls 220b of the lower case
200b, and the locking holes 222a of the side walls 220a
fittingly receive the locking projections 222b of the side
walls 220b. At the same time, the rear wall 230a of the
upper case 200a abuts on the rear wall 240b of the lower
case 200b. As a result, the upper case 200a and the
lower case 200b are combined and electrically connected
with each other.
[0065] At this time, the two projections 221 a of each
of the paired side walls 220a (four projections in total)
abut the widthwise (α) ends of the upper surface 301 of
the component mounting board 300, and the lower ends
223a of the side walls 220a abut on the first and second
side surfaces 303, 304 of the component mounting board
300. As a result, the upper surface 301 and the first and
second side surfaces 303, 304 of the component mount-
ing board 300 are fixed in position by the projections 221a
and the lower ends 223a of the side walls 220a. In this
manner, the component mounting board 300 is held in
suspension inside the upper case 200a and the lower
case 200b.
[0066] Additionally, the upper connection piece 240a
covers the ground conductor 12 of the multicore cable
10 from above. In this state, the upper connection piece
240a and the lower connection piece 250b are connected
to the ground conductor 12 by soldering, so that the upper

case 200a and the lower case 200b are electrically con-
nected to the ground conductor 12.
[0067] Thereafter, the distal end of the multicore cable
10 is inserted into the bush 500, so that the bush 500
covers the basal end of the multicore cable 10, the upper
connection piece 240a and the lower connection piece
250b.
[0068] The lower portion of the combined upper and
lower cases 200a, 200b is then fitted into the concave
housing 110b of the lower plastic case 100b. At the same
time, the lower portion of the flat plate of the bush 500 is
inserted into the concave mount 120b of the lower plastic
case 100b, and the bush 500 and the multicore cable 10
are fitted into the lead-out hole 140b.
[0069] Thereafter, the upper plastic case 100a is at-
tached to the lower plastic case 100b. The remaining
upper portion of the combined upper and lower cases
200a, 200b is fitted into a concave housing of the upper
plastic case 100a. At the same time, the upper portion
of the flat plate of the bush 500 is fitted into the concave
mount (not shown) of the upper plastic case 100a, so
that the bush 500 and the multicore cable 10 are fitted
into the lead-out hole of the upper plastic case 100a.
Accordingly, the multicore cable 10 is led through the
lead-out hole 140b and the lead-out hole of the upper
plastic case 100a to the outside of the upper plastic case
100a and the lower plastic case 100b. In the above man-
ner, the circuit board assembly is assembled.
[0070] In the above-described circuit board assembly,
simply by inserting the end portions in the width direction
α of the component mounting board 300 into the paired
notch parts 221b of the lower case 200b, the end portions
in the width direction α in the lower surface 302, the front
surface 305, and the rear surface 306 of the component
mounting board 300 are fixed in position by the lower
edges 223b, the front edge parts 232b and the rear edges
224b of the lower case 200b, respectively. Moreover,
simply by putting the upper case 200a over the lower
case 200b, the ends in the width direction α of the upper
surface 301, the first and second side surfaces 303, 304
of the component mounting board 300 are fixed in posi-
tion by the projections 221a and the lower ends 223a of
the side walls 220a of the upper case 200a. Thus, the
above circuit board assembly is advantageous for easy
incorporation of the component mounting board 300 into
the shield case 200.
[0071] Another advantage of the above circuit board
assembly is a reduced height and a reduced number of
components. Particularly, the component mounting
board 300 is held in suspension by the upper case 200a
and the lower case 200b themselves, obviating the need
for an insulating holding member for holding the compo-
nent mounting board 300 in suspension inside the upper
case 200a and the lower case 200b as in the conventional
art. Thus, the present assembly facilitates incorporation
of the component mounting board 300 into the shield
case 200, and the number of the components can be
reduced, leading to reduction of costs.
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[0072] The above circuit board assembly has a further
advantageous feature to reduce costs. Particularly, sim-
ply by inserting the end portions in the width direction α
of the component mounting board 300 into the paired
notch parts 221b of the lower case 200b to set the end
portions on the lower edges 223b and the ridges 223b1,
the ground line 320 of the component mounting board
300 comes into contact with the lower edge 223b and
the ridges 223b1, so that the ground line 320 is electrically
connected to the lower case 200b. Therefore, it is pos-
sible to eliminate wiring work for connecting between the
ground line 320 of the component mounting board 300
and the shield case 200.
[0073] Furthermore, the upper case 200a and the low-
er case 200b are produced inexpensively by press-mold-
ing metal plates. Cost reduction can be further achieved
in this respect.
[0074] Still another advantageous feature of the above
circuit board assembly is an improved shield property.
The upper connection piece 240a and the lower connec-
tion piece 250b as combined are electrically connected
to the ground conductor 12 of the multicore cable 10. By
way of the ground conductor 12 of the multicore cable
10 and the shield case 200, the ground line 320 of the
component mounting board 300 is connected to the
ground of electronic equipment.
[0075] The invention is not limited to the shield case
and the circuit board assembly described as the above
embodiment, but various modifications in design may be
made as long as they fall within the scope of the claims.
Fig. 5 is a schematic perspective view illustrating one of
such design modification of the shield case of the present
invention.
[0076] The shield case 200 of the above embodiment
includes the upper case 200a and the lower case 200b
over which the upper case 200a is put. However, the
shield case may be modified in any manner as long as
it includes first and second cases as two combinable piec-
es.
[0077] Moreover, although the upper case 200a and
the lower case 200b described above are each made of
a metal plate having conductivity, they are not limited to
this. For example, they may be each a plastic case whose
inner surface and outer surface are subjected to metal
plating.
[0078] While the six abutting parts are provided in the
shield case in the above-described embodiment, the
number of the abutting parts may be changed in accord-
ance with the number of the surfaces of the component
mounting board. It is optional on which of the first and
the second cases the abutting parts are provided. The
abutting parts may be modified in design as long as they
are adapted to abut on all the surfaces of the component
mounting board and hold the component mounting board
in suspension in the state where the first and second
cases are combined.
[0079] For example, in place of the projections and the
edge parts of the notch parts, the abutting parts may be

bent parts or the like. Specifically, the pair of side walls
220b of the lower case 200b may be each bent outward
into a substantially L shape, so that lower end portions
thereof may each function as the second abutting part
and upper end portions thereof may function as the third
and fourth abutting parts. In this case, the upper case
200a may be formed into a substantially U shape in cross-
sectional view, in which its front and rear walls may func-
tion as the fifth and the sixth abutting parts, the front wall
and the rear wall may have projections to function as the
first abutting part. The front wall and the rear wall may
be bent outward into a substantially L shape, so that their
upper end portions may function as the first abutting part
and their lower end portions may function as the fifth and
sixth abutting parts.
[0080] In the embodiment, the pair of notch parts 221b
is provided toward its front end of the side walls 220b.
However, the pair of notch parts may be modified in de-
sign as long as they are disposed opposite to each other
in the peripheral wall of the lower case 200b. For exam-
ple, the notch parts can also be provided in intermediate
portions of the side walls 220b. In this case, the frontside
edge parts of the side walls 220b function as the fifth
abutting part.
[0081] The notch parts may also be provided in the
front wall 230b and the rear wall 240b. In this case, lower
edges of the notch parts may abut on a front end portion
and a rear end portion of the lower surface 302 of the
component mounting board 300, respectively, while out-
er edges of the notch parts may abut on the widthwise
end surfaces 303, 304 of the component mounting board
300, (i.e., the outer edges function as the third and fourth
abutting parts). In accordance with these notch parts in
the lower case, the paired side walls of the upper case
may be extended along the front wall 230b and the rear
wall 240b and may abut on the front surface 305 and the
rear surface 306 of the component mounting board 300
(i.e., the side walls function as the fifth and sixth abutting
parts). The side walls of the upper case only need to
cover the notch parts in the state where the upper case
is put over the lower case.
[0082] Furthermore, height positions of the lower edg-
es 223b can be varied by varying the depths of the notch
parts, allowing for a case, for example, where the upper
and lower surfaces 301, 302 of the component mounting
board 300 are used for mounting electronic components
as described later. More specifically, by decreasing the
depths of the notch parts to raise the height position of
the lower edges 223b, it is easy to modify the design such
that no electronic component on the lower surface 302
side comes into contact with the lower case 200b.
[0083] It is described in the above embodiment that
the upper case 200a is put over the lower case 200b after
the component mounting board 300 is inserted into the
notch parts 221b of the lower case 200b. Instead, the
lower case 200b may be attached to the upper case 200a
after the component mounting board 300 is inserted into
the side walls 220a of the upper case 200a to be set on
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the projections 221a. In this case, if the upper case 200a
and the lower case 200b are used as the lower case and
the upper case, respectively, it is possible to abut the
lower surface 302 of the component mounting board 300
on the projections 221a and abut the upper surface 301
of the component mounting board 300 on the lower edges
223b. Such case may be applied to the notch parts 221b
modified in design as described above.
[0084] Moreover, the above-described embodiment
has the lower edges 223b abuttable on the ends of the
lower surface 302 of the component mounting board 300
and contactable with the ground line 320 of the compo-
nent mounting board 300. However, a modification can
be made in design so that the lower edge 223b does not
contact the ground line 320. In this case, the ground line
may be contacted by at least one of the first to sixth abut-
ting parts. Alternatively, the ground line may be connect-
ed, via another connecting means, to the shield case or
to another ground such as the ground conductor 12 of
the multicore cable 10. It is optional whether or not the
ridges 223b1 are provided in the lower edges 223b.
[0085] Moreover, in place of bringing the lower edge
223b into contact with the ground line 320, as shown in
Fig. 5, a cut piece 250a (contact part) may be brought
into contact with the shell 311 of the receptacle 310 in
the state where the upper case 200a is put over the lower
case 200b. The cut piece 250a is formed by cutting a
portion of the top plate 210a of the upper case 200a and
bending the same downward. Also in this case, the
ground line 320 of the component mounting board 300
may be connected to the ground of the external electronic
equipment through any one of the upper case 200a and
the lower case 200b and the ground conductor 12 of the
multicore cable 10. It is also possible to bring the lower
edge 223b into contact with the ground line 320 and bring
the cut piece 250a into contact with the shell 311.
[0086] The cut piece 250a is not limited to the above-
described one formed by cutting and bending a portion
of the upper case. The cut piece 250a may be modified
in design as long as it is a contact part contactable with
a shield part of an external connection component of any
type (details to be described later). The contact part may
be provided in at least one of the first and second cases
and may be omitted optionally.
[0087] As for the projections 221a, although a total of
four projections is provided in the above-described em-
bodiments, at least one suffices and the number thereof
can be changed as needed.
[0088] The component mounting board 300 may have
any configuration as long as the electronic components
can be mounted thereon. That is, the component mount-
ing board is not limited to one having the first to sixth
surfaces, but may have any other polygonal shape. More-
over, although it is described in the above-described em-
bodiments that the upper surface of the component
mounting board is used as the electronic component
mounting surface, any other surface or a plurality of sur-
faces may be used. The invention is not limited to the

case disclosed in the above-described embodiments
where the upper surface 301 of the component mounting
board 300 corresponds to the first surface recited in the
claims, the lower surface 302 corresponds to the second
surface, the first side surface 303 corresponds to the third
surface, the second side surface 304 is the fourth surface,
the front surface 305 is the fifth surface, and the rear
surface 306 is the sixth surface. For example, a variant
is possible where the upper surface of the component
mounting board 300 is the second surface, the lower sur-
face is the first surface, the first side surface is the third
surface, the second side surface is the fourth surface,
the front surface is the fifth surface, and the rear surface
is the sixth surface. Also possible is a variant where the
upper surface of the component mounting board 300 is
the second surface, the lower surface is the first surface,
the first side surface is the fifth surface, the second side
surface is the sixth surface, the front surface is the third
surface, and the rear surface is the fourth surface.
[0089] The external connection component may be
any component other than the receptacle 310 to be
mounted on the upper surface 301 of the component
mounting board 300 as described in the above embodi-
ment. The external connection component may be pro-
vided in at least one of the first surface and the second
surface of the component mounting board or may be
omitted.
[0090] The multicore cable 10 may be any communi-
cation cable, such as a coaxial cable capable of trans-
mitting high-speed signals. The ground conductor 12 of
the cable 10 may be connected to the upper connection
piece 240a and the lower connection piece 250b as de-
scribed in the embodiment, but may optionally be con-
nected to any connection part connectable to the ground
conductor. Moreover, the connection part can be omitted.
If omitted, another connection means may be employed
to connect the shield case to a ground of external elec-
tronic equipment. For example, connection to a ground
of external electronic equipment may be provided
through a plug connected to the receptacle 310, with the
shell 311 of the receptacle 310 in contact with a shell of
the plug.
[0091] The circuit board assembly according to the
present invention is not limited to a cable connector de-
scribed as the above embodiment. Alternatively, it may
be any other circuit board assembly with EMI preventive
measures applied in a similar manner as in the above
cable connector. The shield case is not limited to the
above embodiment.
[0092] The first direction α only needs to be a direction
along the first surface of the component mounting board,
and the second direction β only needs to be a direction
extending along the first surface and intersecting with the
first direction.
[0093] Any modifications in design may be made to
the shapes and the numbers of the elements of the shield
case and the circuit board assembly according to the
present invention, as long as such modifications provide
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similar functions to those in the above-described embod-
iments.

Component List

[0094]

10. Multicore cable

11. Cable
12. Ground conductor

100a. Upper plastic case
100b. Lower plastic case
200. Shield case

200a. Upper case (first case)

220a. Side wall

221 a. Projection (first abutting part)
223a. Lower end (third and fourth abut-
ting parts)

240a. Upper connection piece (connection
part)

200b. Lower case (second case)

220b. Side wall

221b. Notch part
223b. Lower edge (second abutting
part)
224b. Rear edge (sixth abutting part)

230b. Front wall

231b. Opening
232b. Front edge part (fifth abutting
part)

250b. Lower connection piece (connection
part)

300. Component mounting board

310. Receptacle (external connection compo-
nent)

311. Shell (shield part)

320. Ground line

Claims

1. An electrically conductive shield case (200) adapted,

in use, to receive a component mounting board
(300), the shield case comprising:

a first case (200a); and
a second case (200b), combinable with the first
case, wherein:

the first and second cases are provided with
a plurality of abutting parts (221a, 223a,
223b, 224b, 232b), and
the abutting parts are adapted to abut on all
respective surfaces of a component mount-
ing board received in said shield case in use
and are adapted to hold the component
mounting board in suspension in a state in
which the first and second cases are com-
bined.

2. The shield case (200) according to claim 1 having a
component mounting board (300) received therein,
said component mounting board comprising:

a first surface (301),
a second surface (302) in opposed relation to
the first surface,
third (303) and fourth (304) surfaces being end
surfaces at ends in a first direction (α), the first
direction being parallel to the first surface, and
fifth (305) and sixth (306) surfaces being end
surfaces at ends in a second direction (β), the
second direction being parallel to the first sur-
face and intersecting the first direction, wherein
the abutting parts include:

a first abutting part (221a), being provided
on the first case (200a) and abuttable on
the first surface of the component mounting
board;
a second abutting part (223b), being provid-
ed on the second case (200b) and abuttable
on the second surface of the component
mounting board;
third and fourth abutting parts (223a), pro-
vided on the first case and abuttable on the
third surface and the fourth surface, respec-
tively, of the component mounting board;
and
fifth (232b) and sixth (224b) abutting parts
provided on the second case and abuttable
on the fifth surface and the sixth surface,
respectively.

3. The shield case (200) according to claim 2 wherein
the second case (200b) is substantially of a box
shape and comprises a peripheral wall (220b, 230b,
240b), the peripheral wall being provided with sub-
stantially rectangular first and second notch parts
(221b) in opposed positions for receiving end por-
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tions (303, 304) in the first direction (α) of the com-
ponent mounting board (300),
the second abutting part (223b) comprises lower
edges of the first and second notch parts of the pe-
ripheral wall and, when the first and second notch
parts receive the end portions of the component
mounting board, the lower edges are abuttable on
the second surface (302) of the end portions of the
component mounting board, and
the fifth (232b) and sixth (224b) abutting parts com-
prise outer edges of the first and second notch parts
of the peripheral wall and, when the first and second
notch parts receive the end portions of the compo-
nent mounting board, the outer edges are abuttable
on the fifth (305) and sixth (306) surfaces of the com-
ponent mounting board.

4. The shield case (200) according to claim 3 wherein
the first case (200a) is substantially of a U shape in
cross-sectional view and is adapted to be disposed
over the second case (200b) and has first and sec-
ond side walls (220a) for covering the first and sec-
ond notch parts (221b) of the second case,
the first and second side walls include the third and
fourth abutting parts (223a), respectively, the third
and fourth abutting parts being adapted to cover the
first and second notch parts, respectively, and abut-
table on the third (303) and fourth (304) surfaces,
respectively, of the component mounting board
(300) in a state where the first and second side walls
cover the first and second notch parts, and
the first abutting part (221a) comprises a pair of pro-
jections each provided in the first and second side
walls, respectively, the projections being abuttable
on respective ends of the first surface (301) of the
component mounting board in a state where the first
case is disposed over the second case.

5. The shield case (200) according to claim 1 wherein
at least one of the abutting parts is contactable with
a ground line (320) provided on at least one of the
surfaces of a component mounting board (300) re-
ceived in said shield case, in use, said at least one
of the abutting parts abutting on the said at least one
surface of the component mounting board.

6. The shield case (200) according to claim 3, the sec-
ond surface (302) of the component mounting board
(300) having a ground line (320),
wherein the second abutting part (223b) is contacta-
ble with the ground line while abutting on the second
surface.

7. The shield case (200) according to claim 3 wherein
the second case (200b) comprises a metal plate.

8. The shield case (200) according to claim 4 wherein
the first (200a) and second (200b) cases each com-

prises a metal plate.

9. The shield case (200) according to claim 2 wherein
at least one of the first (301) and second (302) sur-
faces of the component mounting board (300) is pro-
vided with an external connection component (310),
and
at least one of the first (200a) and second (200b)
cases has an opening (231b) for exposing the exter-
nal connection component.

10. The shield case (200) according to claim 9, wherein
at least one of the first (200a) and second (200b)
cases has a contact part (250a) contactable with a
shield part (311) of the external connection part (310)
in a state where the first and second cases contain
the component mounting board (300).

11. The shield case (200) according to claim 10, wherein
at least one of the first (200a) and second cases
(200b) comprises a metal plate, and
the contact part (250a) comprises a cut piece formed
by cutting and bending a portion of the metal plate.

12. The shield case (200) according to claim 1 or claim
5 having a component mounting board (300) re-
ceived therein, or the shield case according to claim
6, the component mounting board being connectable
with a cable (10),
wherein at least one of the first (200a) and second
(200b) cases comprises:

a lead-out hole (260) for leading the cable out-
side, and
a connection part (240a, 250b), surrounding the
lead-out hole and being contactable with a
ground conductor (12) of the cable.

13. The shield case (200) according to claim 12, wherein
at least one of the first (200a) and second (200b)
cases comprises a metal plate, and
the connection part comprises a cut piece (240a,
250b) formed by cutting and bending a portion of the
metal plate.

14. A circuit board assembly comprising:

the shield case (200) according to any one of
claims 1 to 13; and
the component mounting board (300) to be con-
tained in the shield case.

15. The circuit board assembly according to claim 14,
further comprising first (100a) and second (100b)
plastic cases for containing the shield case (200).
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